with 20% of survivors requiring institutional care after three months and 15%-30% being permanently disabled 1 . Compared with the volume of prospective studies in coronary heart disease, there have been relatively fewer population studies investigating the risk of stroke. Current treatments for patients with established stroke are relatively less effective and risk factor interventions are the real hope of reducing stroke morbidity and mortality in populations 2, 3 .
Few studies have examined the relationship between abdominal obesity defined by WHR and stroke. Swedish investigators suggested that increased WHR may be a risk factor for stroke in women 4 and men 5 but these results were limited by small number of cases. The Northern Manhattan stroke study group suggested that abdominal obesity is an independent, potent risk factor for ischemic stroke in all race and ethnic groups 2, 3 . The health professionals' follow-up study showed that the highest level of WHR was associated with an increased risk of stroke among men but did not ascertain the effect of hypertension, diabetes mellitus and high cholesterol on stroke 4 . Therefore, the information about abdominal obesity as a risk factor for ischemic stroke is very limited, and to date, there has been no study in Bangladesh.
There are different anthropometric measurements for identifying obesity. Waist to hip ratio is an important and comparatively easy tool to identify obesity in stroke patients. The prevalence of stroke in our country is increasing day by day. There are few studies to evaluate risk factors of ischemic stroke but no adequate study on association of abdominal obesity in terms of waist to hip ratio with ischemic stroke. Stroke is a preventable disease by early notification of risk factors. So this study will help for better understanding of risk factors and stroke prevention.
Materials and method:
The study was carried out on 50 ischemic stroke patients. The study was done from January 2009 to June 2009. All the samples were collected from the neuromedicine wards of CMCH. Adult patients of stroke ischemic in type as evidenced by CT scan were included in the study and patients with hemorrhagic stroke were excluded. Patients with abdominal lump, ascites and skeletal deformity of hip and spine were also excluded from the study.
Research instruments:
a. Structured questionnaire. b. Flexible measuring tape.
Data collection procedure: Data were collected from the patients who were admitted to the neuromedicine ward of CMCH. Detailed history was collected in structured questionnaire which includes name, age, sex, occupation, religion, monthly income, academic qualifications and co-morbidity. The form also contains different physical signs found on examination ranging from general examination to systemic examinations.
As this study renders primary importance to ischemic stroke, waist to hip ratio and other comorbidity were recorded. Waist circumference was measured at a level midway between the lower rib margin and iliac crest with the tape all around the body in horizontal position. Hip circumference was measured as the maximal circumference over the buttocks in horizontal position.
Data Processing, analysis and interpretation: After compilation of data, the obtained data were checked, verified, edited and coded. The data were analyzed and statistical evaluation was performed by SPSS version 15.0 (Chicago, Illinois, USA) program.
Ethical approval: This study was approved by ethical review committee of Chittagong Medical College.
Results:
The anthropometric measurement concerned here with this study was waist to hip ratio (WHR). For purpose of waist to hip (WHR) ratio calculation, waist circumference and hip circumference were recorded. WHR was calculated for each patient the result of which shows that 32 (64%) patients had abnormal WHR(>1 in men and >0.85 in women) while 18 (36%) patients had been found to possess normal WHR. Of the 35 male, 22(62%) had abnormal ratio (>1) and 13(38%) were normal and of 15 female 10(66%) had abnormal (>0.85) and rest 5(34%) had normal WHR. The results are shown in Table -I hypertension, smoking, diabetes mellitus and hyperlipidaemia. The study population show that 70% patients were male and 30% patients were female. Clinical presentation of the study population varied in patient to patient. Major risk factors among these patients were identified and co-related. Majority of the patients in this study were of age 50 years and above (82%) and peak age incidence was above 60 years group (52%). Only 18% of the patient were under 50 years and no case was found at or below age twenty years. In this study the frequency of stroke increases with increasing age that corelates with the result of similar studies in home and abroad 6 . In this study stroke affected males were 2.3 times more common than female and the ratio being 2.3:1 which co-relates with other studies. 6 but a similar study by Mannan & Alamgir 7 showed significant difference (M:F = 4:1). The male female ratio is higher in our country than that of western countries. This preponderance of male may be due to the cultural attitude of our society, that the female are not generally brought to the hospital, particularly the tertiary level hospital. But in this study, the ratio has come down to a reasonable level, which reflect indirectly on improvement of the cultural attitude and as well as health consciousness in our society.
The occupational basis of this study shows, mostly affected patients were service holders (28%), next majority were house wives (24%) and then farmers (22%). Those who worked hard physically are affected comparatively less, but comparatively more farmers are affected in this study possibly due to the lack of follow up and pre evaluation of risk factors.
In this study it is obvious that hypertension is the most common risk factor (76%) In another study in BIRDEM by Latif et. al 8 , 50-30% with NIDDM and stroke were also hypertensive. In a multi-factorial analysis of risk factors of ischemic strokes, the association of hypertension was found in more than 60% patients 9 . So all these national and international studies agreed that there is a strong association between hypertension and ischemic stroke. Majority of the patients of this study population (84%) were previously known hypertensive. Newly daignosed case were only (16%). Among the diagnosed group most (62%) were taking antihypertensive medication 
Discussion:
In the present study a definite association was found between obesity as measured by WHR and incidence of ischemic stroke(64%). The strength of the association between WHR and ischemic stroke in our study was as great as that observed for definite irregularly. This implies the lack of awareness of the hypertension and its dreadful consequences causing significance morbidity and mortality. So, prevention, detection and proper management of hypertension alone can bring down the incidence of stroke 10 .
In this study 38% of stroke patients were found to be smoker, duration of smoking varied among the study group. In two separate studies, Yano Donovan have shown strong association between smoking and stroke 11 . Macfarlane et. al 12 , had concluded that combination of raised systolic blood pressure and cigarette smoking resulted in a more then 10 fold increase risk of developing stroke compared with that in normotensive and non smoker. In this study there is also a significant association of smoking with stroke.
In this study (16%) of the stroke patients were found to be diabetes mellitus among which 54% patients were getting regular treatment, 34% were getting irregular treatment and 12% were detected 1 st time after admission. All the diabetic patients were type 11. Another study 13 has shown that 10 to 14 percent of stroke patients were diabetic. The Copenhagen stroke study showed 20% stroke patient has diabetes mellitus and diabetes influenced stroke in several aspects including age, subtypes and treatment. In a study at BIRDEM 8 on 165 cases of diabetic patients with stroke showed, majority of them developed stroke in less than 10 years duration of diabetic. As there is a link between diabetes mellitus, hypertension and hyperlipidaemia it is difficult to asses its predominant role on stroke. However, when all these conditions are present in a patient, the relative risk of suffering from stroke is greater 13 . But unfortunately there is no convincing evidence that metabolic control of diabetes mellitus reduce the risk of stroke.
Among the study group (12%) were hyperlipidaemic. We know atherosclerosis play an important role in the pathogenesis of stroke, Shuaib et.al. 14 concluded that progressive carotid atherosclerosis, cardiac arrhythmia and embolic vascular changes all contribute to the increase incidence of stroke particularly in the elderly.
In this study the WHR shows that 64% patients had abnormal(>1 in men and >0.85 in women) WHR, while only (36%) patients had been found to have this within normal limit and there were no comparable data for Bangladeshi people found for an evaluation.
This study show a significant but not independent association between ischemic stroke and an elevated WHR. Vague first suggested that atherosclerotic risk was higher in those with abdominal obesity compared with lower body obesity. Other investigators also have reported that abdominal fat distribution is highly related to an increased prevalence of cardiovascular risk factors 15 .
The measurement of waist circumference alone is a simple indicator of abdominal obesity but has not been found to be a good predictor of stroke in this and other studies 16 . The effect of WHR was apparent after controlling for BMI. In fact, BMI had a slight inverse association with ischemic stroke 17 . In some studies, current smoking, heavy alcohol drinking may lead to reduced BMI and an increase in the risk of stroke and therefore confound the association between BMI & stroke 17 Moreover, weight or BMI can decrease with age because of a loss of lean body mass and a measurement of WHR may be a more useful method to assess abdominal fat accumulation and a better predictor of an increased risk for stroke then BMI or waist circumference 18 .
In some cohort studies, WHR was no longer risk factor for stroke after adjustment for hypertension and blood lipids or diabetes but the number of events in these studies was small. These studies also failed to differentiate between infarction and hemorrhage as separate outcome 16, 18 This study also reveals that abdominal obesity as defined by waist to hip ratio (WHR) is also strongly linked to ischemic stroke but several limitation of this study design deserve discussion. The population based approaches of this study, however and the matching by age, sex and race-ethnicity help to minimize the potential biases.
Our anthropometric measurement were performed after the stroke and may not accurately reflect the premorbid status of obesity because waist and hip circumference could be changed by inadequate nutritional intake after acute stroke. Measurement error may also have occurred because WHR was measured in the supine position in some cases who were unable to stand. In a pilot study waist circumference measured when supine were slightly smaller than when measured standing, whereas hip circumferences did not differ by position measured.
However, the current study was conducted on a small group of patients (50 cases) and its result shows an association with ischemic stroke. This association may be evaluated further through conduction of similar study on larger scale considering above mentioned limitations.
